Many new physics scenarios beyond the Standard Model predict the presence of narrow or broad resonances decaying to a pair of quarks/gluons, charged/neutral leptons, photons and their combinations, or a multi-jet final state. Non-resonant excess in tails of mass and transverse momentum distributions is another strong indication of new physics. In these proceedings highlights of recent ATLAS searches on new phenomena in dijet, multi-jet, dilepton, photon+jet and diphoton final states using LHC Run 1 data are presented. First results using LHC Run 2 data are also shown.
Introduction
In these proceedings we present the state of a subset of ATLAS [1] searches for physics beyond the Standard Model as of Summer 2015. Searches presented here use full √ s = 8 TeV dataset from LHC Run 1. In addition first results from ATLAS using Run 2 dataset are shown in section 9. A variety of searches encompassing exotics sector are presented. These include searches for new heavy gauge bosons, gravitons, contact interactions, extra dimensions, semi-classical and quantum black holes, excited quarks and leptoquarks.
Searches in the dilepton final states
The final state with two electrons or two muons is sensitive to a number of new physics scenarios. Two analysis are performed in the dilepton channel. One is a search for new physics with a resonant final state [2] . In the second paper non-resonant final states are explored [3] . For both analysis two high momentum electrons or muons are selected. Quality criteria based on shower shape and track quality are applied to select the electron candidates. Muon candidates are selected based on inner detector quality cuts and muon spectrometer quality cuts tuned for very high transverse momenta. The two muon candidates are required to have opposite charge. Two electron candidates are required to have opposite charge only in the search for non-resonant final states. Figure 1 shows distributions of dilepton masses in the dielectron channel (a) and in the dimuon channel (b) . No excess over the Standard Model (SM) prediction is observed in either channel. Data from both channels is used simultaneously to set a cross section times branching ratio (σ B) limits for production of a variety of new physics models including the Sequential Standard Model (SSM) Z [4] , the E(6) Z [5] and the Randall-Sundrum (RS) graviton excitation G * [6] taking into account the systematic uncertainties. The SSM Z σ B 95% confidence level (CL) limits are shown in figure 2a. The observed (expected) lower pole mass limit for the SSM Z is 2.90 TeV (2.87 TeV). For the E(6) Z the observed pole mass limits vary between 2.62 and 2.85 TeV depending on the model. For the graviton excitation observed (expected) lower mass limit varies from 1.25 (1.28) TeV to 3.05 (3.05) TeV for values of the coupling parameter k/M Pl between 0.01 and 0.2. Coupling limits are also set in the Minimal Z models [7] as shown in Fig. 2b . In the non-resonant search [3] , where angular distributions of the lepton pair used in conjunction with the invariant mass distribution lower limits are set on the contact interaction scale Λ [8, 9] between 15.4 to 26.3 TeV depending on the nature of the interaction and Bayesian prior chosen. In the context of Arkani-Hamed, Dimopoulos, Dvali (ADD) model [10] lower limits are set on the string scale M S between 3.2 and 5.0 TeV.
A search for high-mass resonances is also performed in the τ + τ − final state [25] . Tau lepton candidates where the τ decays hadronically are identified using boosted decision trees to discriminate agaist quark-and gluon-initiated jets using shower shape and tracking information. One and three prong hadronic tau candidates τ had are used. Two channels are used: one with both taus decaying hadronically (τ had τ had ) and one where one of the taus decays semileptonically into an isolated electron or muon (τ lep τ had ). In both channels a requirement is made that the two objects are back-toback with azimuthal angle difference 1 ∆φ > 2.7 radians. The transverse mass of two objects is de-
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). In the τ lep τ had channel m T (l, E miss T ) must be less than 50 GeV to suppress contributions from W decay. Counting expetiments are performed in samples with a threshold on total transverse mass m tot
, where τ 1 and τ 2 denote the reconstructed visible decay products of the two tau leptons. The m tot T thresholds are optimised based on sensitivity to particular signal mass hypothesis. The distribution of the detector and the z-axis along the beam pipe. The x-axis points from the IP to the centre of the LHC ring, and the y-axis points upwards. Cylindrical coordinates (r, φ ) are used in the transverse plane, φ being the azimuthal angle around the z-axis. The pseudorapidity is defined in terms of the polar angle θ as η = − ln tan(θ /2). Angular distance is measured in units of ∆R ≡ (∆η) 2 + (∆φ ) 2 .
of m tot T in τ had τ had and τ lep τ had channels is shown in 3. No excess is found over the SM expectation and upper limits on Z production cross section times branching ratio are set excluding SSM Z below 2.02 TeV. 
Diphoton resonance search
In this search [11] two photon candidates (including photon conversions) are selected based on calorimetric shower shape variables such as the energy leakage into the hadronic calorimeter and the width of the shower in the first and second layers of the electromagnetic calorimeter. The Standard Model backgrounds are estimated using Monte Carlo (MC) simulations for the irreducible backgrounds and a data driven method for the events where one or two jets are reconstructed as photons. No excess is found in the diphoton invariant mass distribution shown in Fig. 4a . Using the full mass shape upper limits are set on the RS graviton production cross section times branching ratio to two photons (shown in Fig. 4b ), which are interpreted as lower limits on the G * mass between 1.41 and 2.66 TeV for k/M Pl values between 0.01 and 0.1.
Search for new particles in events with one lepton and missing transverse momentum
Additional heavy gauge bosons may be produced at the LHC. A new physics scenario considered in this study [12] is the production of a SSM W boson [13] with the W decaying into a lepton-neutrino final state. Only electron and muon final states have been considered in this study. Electron candidates with transverse energy grater than 125 GeV are selected based on tracking quality criteria and calorimetric shower shapes. Muon candidates with transverse momentum
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greater than 45 GeV are selected based on inner detector and muon spectrometer track quality criteria tuned for leptons with very high momenta. Both electron and muon candidates are required to be isolated. Calorimetric isolation criteria are used for the electrons and track isolation criteria are used for muons. Events with more than one lepton candidates are rejected. The missing transverse energy E miss T in each event is evaluated by summing over energy-calibrated physics objects (jets, photons and leptons) and adding corrections for calorimeter deposits not associated with these objects. In the events with an electron (muon) candidate E miss T is required to be greater than 125 GeV (45 GeV). Background from event with a jet faking a lepton are evaluated using a combination of data-driven methods. Other backgrounds are estimated using MC simulated samples. The transverse mass m T = 2p T E miss T (1 − cos ϕ lν ) of the lepton-E miss T system is shown in Fig. 5 , where p T is the transverse momentum of the lepton and ϕ lν is the angle between the p T and E miss T vectors. No excess over the SM expectation is observed and upper limits are set on the SSM W σ B using subsamples above a m T threshold selected depending on the W mass considered. SSM W with mass below 3.24 TeV is excluded at 95% CL. 
Searches in dijet final states
Two analyses of the dijet final states have been performed. The first [14] utilises dijet mass distribution and the second one [15] exploits dijet angular distributions. In both searches events with two jets with transverse momenta greater than 50 GeV are selected. In the invariant mass search it is also required that the jet falls within the rapidity region of |y| < 2.8. Events must also satisfy |y * | = 1 2 |y 1 − y 2 | < 0.6 in the mass search and |y * | < 1.7 in the angular search, where y 1 and y 2 are the rapidities of leading and sub-leading jets. In the angular search a requirement is also made on the boost of the dijet system defined as y B = 1 2 (y 1 + y 2 ) < 1.1 and on the dijet mass m jj > 600 GeV. The mass search analysis makes a looser requirement on the invariant mass of the dijet system: m jj > 250 GeV.
In the mass search analysis an assumption of a smoothly falling Standard Model background is made. A smooth function is fitted to the data and resonant excesses are searched for above this background model. The distribution is shown in Fig. 6a . Given lack of any such excess upper limits on a number of new physics scenarios are set. In particular excited quarks q * [16, 17] with masses below 4.06 TeV are excluded as are quantum black holes [18, 19, 20, 21] with six extra space-time dimensions with threshold mass M TH below 5.66 TeV. Production cross section times acceptance upper limits are also set on generic Gaussian and Breit-Wigner resonances.
Prescale-weighted events The angular search utilizes the dijet scattering angle χ = e |y * | . The χ distribution is shown for several windows of m jj in Fig. 6b . In each window the shape of the distribution is modeled by MC simulations however the normalisation is taken from the data. No significant deviation is observed from the Standard Model prediction and a lower limit on the interaction scale Λ are set at 8.1 TeV in the descructive interference scenario and 12.0 TeV in a constructive interference scenario assuming only left-chiral coupling is present.
Search for new phenomena in photon+jet events
In this analysis [22] events with one photon and one jets each with p T > 125 GeV are selected. The photon candidate is required to satisfy calorimetric isolation criteria and is also required to be seaprated from any jets with p T > 30 GeV. The separation has to be ∆R =< 1.0, where ∆η is pseudorapidity separation between photon and jet and ∆φ is the asimuthal angle separation. Photon is required to be within the calorimeter barrel and photon jet pseudorapidity separation ∆η must be less than 1.6. The Standard Model background is assumed to be a smoothly decaying function and is estimated by a fit to the data (see Fig. 7a ). In the absence of resonant exces over the SM background 95% CL limits are set on visible cross section for quantum black holes with six extra space-time dimensions and excited quarks. The visible cross section is the production cross section times brancing ratio times acceptance times efficiency (σ × BR × A × ε) where the acceptance A is the fraction of events where the final state particles fall in the kinematic region where the detector is sensitive and ε denotes the efficiency for the event within that region to satisfy selection criteria. Quantum black holes are excluded below masses of 4.6 TeV and excited quarks are excluded below masses of 3.5 TeV. In addition σ × BR × A × ε upper limits are set for generic Gaussian-shaped resonances (Fig. 7b) . 
Search for low-scale gravity signatures in multi-jet final states
In the context of low-scale gravity models with extra dimensions [10] black holes may be pro-duced at the LHC. If they are produced with masses much higher than the fundamental gravitational scale M D (the diminished effective Planck scale) they will decay to high multiplicity final states according to the SM degrees of freedom. Semi-classical approximations used in the modelling are valid for masses only well above M D , motivating the use of a minimal threshold M th to remove contributions where the modelling is not reliable. Other high multiplicity final states such as string balls [23] may also be produced. In this analysis [24] final states where only jets are present are considered. All jets are required to have p T > 50 GeV. Linear sum of jet transverse momenta -the H T is required to be greater than 1.5 TeV. Data with H T < 2.9 TeV is defined as the control region used for fitting and extrapolating the H T shape into the signal region with H T > 3.0 TeV. The search is divided into six overlapping regions of inclusive jet multiplicity: N jet ≥ 3 to N jet ≥ 8. The H T distribution in the inclusive bin N jet ≥ 3 is shown in Fig. 8a 
Searches for scalar leptoquarks
At the time of the conference a preliminary result was presented that has now been superseded by the final result described in [26] . In this analysis a search is performed for first and second generation leptoquarks [27] . Events with two isolated electrons or two isolated muons and two jets are selected. The muons are required to be opposite charge. Signal regions, optimized for signal significance, are constructed based on the invariant mass of the two leptons m ll , the scalar sum of the two leptons S T and the lowest reconstructed leptoquark mass m min LQ -picked from the two leptonpair combination that gives the smallest difference between the invariant masses of the lepton-jet pairings. The invariant mass of two electrons is shown in Fig. 9a and the m min LQ in the muon channel is shown in Fig. 9b . No excess is observed in any of the signal regions thus excluding first (second) generation leptoquarks up to 1050 GeV (1000 GeV).
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First results from LHC Run 2
First results in 78 pb −1 of LHC Run 2 data were presented in the dilepton final state and in the diphoton final state [28, 29] . These first results follow the strategies of analyses described in sections 2 and 3. With this small data sample it is not expected that either analysis is sensitive to new physics. The dielectron, dimuon and diphoton invariant mass distributions are shown in Fig. 10 . Figure 10 : Distribution of dielectron system invariant mass (a) and dimuon invariant mass (b) from [28] and diphoton invariant mass from [29] (c).
Conclusions
In this proceedings several searches for new physics at the ATLAS experiment were presented using the full LHC Run 1 dataset. A large variety of final states were explored. No new physics was observed and several new physics models were constrained up to mass scales of several TeV.
